Abstract. In this paper, the author introduces the concept of the symmetrized p-convex function, gives Hermite-Hadamard type inequalities for symmetrized p-convex functions.
Introduction
Let real function f be defined on some nonempty interval I of real line R. The function f is said to be convex on I if inequality (1.1) f (tx + (1 − t)y) ≤ tf (x) + (1 − t)f (y)
holds for all x, y ∈ I and t ∈ [0, 1] .
In [3] , the author, gave definition Harmonically convex and concave functions as follow. for all x, y ∈ I and t ∈ [0, 1]. If the inequality in (1.2) is reversed, then f is said to be harmonically concave.
The following result of the Hermite-Hadamard type holds for harmonically convex functions.
Theorem 1 ([3]
). Let f : I ⊂ R\ {0} → R be a harmonically convex function and a, b ∈ I with a < b. If f ∈ L[a, b] then the following inequalities hold
The above inequalities are sharp.
In [4] , the author gave the definition of p-convex function as follow:
Definition 2 ([4]
). Let I ⊂ (0, ∞) be a real interval and p ∈ R\ {0} . A function f : I → R is said to be a p-convex function, if
for all x, y ∈ I and t ∈ [0, 1]. If the inequality in (1.4) is reversed, then f is said to be p-concave.
According to Definition 2, It can be easily seen that for p = 1 and p = −1, p-convexity reduces to ordinary convexity and harmonically convexity of functions defined on I ⊂ (0, ∞), respectively.
Since the condition (1.4) can be written as
= c, c ∈ R, then f and g are both p-convex and p-concave functions.
In [2, Theorem 5], if we take I ⊂ (0, ∞), p ∈ R\ {0} and h(t) = t , then we have the following Theorem.
be p-symmetric with respect to
In [5] , Kunt andİşcan gave Hermite-Hadamard-Fejér type inequalities for pconvex functions as follow: 
respectively, where Γ(α) is the Gamma function defined by Γ(α) =
(see [7] ).
In [6] , the authors presented Hermite-Hadamard-Fejer inequalities for p-convex functions in fractional integral forms as follows: 
.
For a function f : [a, b]→ R we consider the symmetrical transform of f on the interval , denoted by
It is obvious that for any function f we have
In [1] , Dragomir introduced symmetrized convexity concept as follow:
Dragomir extends the Hermite-Hadamard inequality to the class of symmetrized convex functions as follow: 
we have the bounds 
Hf is harmonic convex (concave) on I.
The similars of above results given for the class of symmetrized convex functions, in [8] 
we have the bounds
Theorem 10 ( [8] 
Motivated by the above results, in this paper we introduces the concept of the symmetrized p-convex function and establish some Hermite-Hadamard type inequalities. Some examples of interest are provided as well.
Symmetrized p-Convexity
For a function f : [a, b] ⊆ (0, ∞) → R we consider the p-symmetrical transform of f on the interval , denoted by P (f ;p), [a,b] or simply P (f ;p) , when the interval [a, b] is implicit, which is defined by
The anti p-symmetrical transform of f on the interval [a, b] is denoted by AP (f ;p), [a,b] or simply AP (f ;p) as defined by
It is obvious that for any function f we have P (f ;p) +AP (f ;p) = f . Also it is seen that
Consider the function f (x) = − ln x, x ∈ (0, ∞). The function f is not −1-convex (or harmonically convex), but P (f ;−1) is −1-convex [8] .
Example 2. Let a, b ∈ R with 0 < a < b and α ≥ 2. Then the function f :
. 
Proof. Let f be a symmetrized p-convex function on the interval [a, b]. If we take arbitrary x, y ∈ g
Since f is a symmetrized p-convex function on the interval [a, b], we have 
Proof.
then by writing the Hermite-Hadamard inequality for the function P (f ;p) (x) we have
where, it is easily seen that (5) .
ii.) if we choose p = −1, then the inequalities (2.5) reduces to the inequalities (1.11) in Theorem (8) . 
i.e.
2 .
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Theorem 12. 
